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(541 CjjoCOB 6binPA8A5HV»gi&PQPMM- 
TOSAHHOW OBCAflHC* KOHOHHU 



(57) H»oGp«T«rt*e otmocmtc* * c«ooo6*m» 
iipMttaKfleiewM Ann BMnpaB/rctm* At*opw*r 

pOBSHHO* OSeWHOA KOAOHHW B He^TflHUX M 
X fOOWX C«0MMH9?I. Ue/)blO M3O0peteHI9fl *B- 

nueroi noBWtxwMva »>t«cwB«oai« «wnpa&- 
netm* a©^opMwpo«BH«oft p«caA«o* 
xo/tohhu. A"» ■ o5caA"Y>o to/TOHHy cny 
ckaot. coaOKKy ipy6 e rMApafl/iw*ec*oA Ap- 
pwpyiomeft roneaicoA (flQ. noAaoi & rpyOu 
x^ioat. non paBovwM Aaenemie* * npt^3- 
bpartct»>W» ncpewtt^HMi5 fcOAOHiw Tpyf> c 
flf i^utb ttmpMAftfiMoro yMaetKa, npuncM 
ta*AP* craAMM ffpGMteoA'r nepBHButcH*e 
cUKftow 1W» c flf wonv B*npaBn«e«oro 
VHscnui chway n«epx ftp* pafioMe* Aaaimiwn 
• ACS**. 1t*6a- 



in 
C 



H»d6p«Ta«H« OTKQCMTC* * CtlOCoBd**. 
npUt^M*e»*blM Afl* /IKCBHABU** CM3TO* Q&- 

'MO* nrOMMUtAWHOCTK* i sacn»oc»i, AP* 
pa6oTax no ^nwran^HOMy pewoHrry o6caAH«x 
tfonowH. 

Uenvio wagpereHi* «m««toj nowiua- 

pgbbmho* obcaAHoa kojiomwu. 

Kb *w .1 *3o6pSDceHa roMnoMOB<a, ony 
cueMHaji b o&caAHyio iconoHwy nH*e Bwnpas- 
nPBHoro ynacTKB u COCTOBttM H* 
rHflpa»n»»wecKoro pacuiuptfTenft ■ «*Ae ngj- 
pSBJiwecnoa AopHMppoutoft rwoiw p wana- 

HON A"* MflOANeHMB *MA*OC*HO 

TpawcnopTMOfl KOflOHww Tpy6 h c^anaNOM A^" 
C/ivi09 *MAioqn« *o Tpy€ npn noA^«e <owo- 
KQeiut H3 c*B3)K»iHbi; Ha $*r.2 - pa6ora 4»p- 
MupytomeM ro no b km & BynpaoweMOM 
ynacTtt; na <^r3 - paapw ^P^py* 0 ^^ 
ronOBKM, 



CnocoO aMnpaa^cHMJi A««t«pMMpOBaHMOM 
qGcqAxq* KonoMMy ocymecTB/raioT cnaAyo- 

lOMM o6pa3CM« 

Cnyccwr k swnpw»CMOfe' ysarrKy 1 
KOAOHHy Tpy6 3 c 4«pMMpyiome* raioa<o^2. 
noAMT s KDApMHy rpyft 3 *ma«oct¥ noA P*°°- 
tum AflBAenMeM m4TPOM3boast nepwamenw 
rpnotiHW Tpyfi 3 aAOAk BMnpaM^BMoroY^CT- 
«a b npoueccc pafiworo umtna. np»«eM paco- 

UWKfl npOWBBOAJT tTBAMMMO. 8 HB K3*4&* 

CTBA*« npOH3WM»T nepcHCiacKMe ko«>hm« 
Tpytt Mcwb »binpaBflfl»-ioro ymsctkb cm«*y 
aaepx npu pa50MQM abwcmmm w fUApaa^w^c- 
♦opi4Mpy»uieft ronoBice. 
CnocoB ocymeCTBiiB icrr aiCAy«omMM o8pi- 
mm. 

OGcaAMBn ^oaohmb a«<mdtpo« 146 mm c 
TO/im*Moa craMKM 10 mm cmbt* mb r/jy6»fl«sr 
1200 m. MarapMftii 66caAnow kc/?ommu cra/ib 
rpynmrfnpoHMocTMfll^-SSOOcrcW.o, - 

- MOOKWe*^ UJB6noMPM AManefpOM \24 
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mm onpdAenMiiM H*npow>AHMOCTk a o6caAno* 
KUnoHKe na rAy6w*a 1200 m. noAy*HAW noeaA- 
K y - wa6nCM He npoxogHT* Uia&ioM ah«m«t* 
Pom 118 mm npoxOA"?. Xbctxh* raOapm 
4/OpMupyiou^A roAoax* t%C A*4M£Ypy eocTaa- 
a*ot11Bmm. 

Ycra h Osvinw p«3A»w»eHiiR cerropoa 4 

*«s»t*>*-AOA>tt«H cooTWrcTOOWv • Myrp*M 
My A^ancrpy o6caA«oa xopohhu ot Awa*wpa 
116 mm ao AnaMCTpa 126 mm. 

o>opMwpyiaiua» ro/tOBK* 2, HacrpoeHna* 
Ha 3dABHHbiA MaKCHManvHW* A«weiP » P 3 *" 

UJHp«HHOM COCrOWKM, COOTBeTCTWl04UMfl HO" 

MHHanwHOMy AMBMBTpy oftccAHoft xoaohmm. 
DftycKaertiH mrato cMftraro yHacrxa. 

OnpaAfaaiOT ycwitH*. coaAaaatMwe cex- 
TopaMM44>opMHpyKnu0A ronoox* na BHyTpBH- 
hmm avwhotp oteaANQA xo/totmu 5; 

P-3,14 -7.1 - 10 - 120 -2*800*. 

r*e D - 7,1 cm -r BHyrpOHHttf jonmip 
hobo* ynnoT«Mx«n*Hoft Manncem nOA cexro- 

L * 10 cm - AflHHa pcawoooa ynftorwf 
tg/iwmo* Manxexw; 

P - 120 Krc/cM 2 - paficnee wa6tfro«woa 
na*Ae* w *c«akoctw a roi>o*xjB 2. nourraep*- 
AftHHoe toxwiecxoa xapaxmpitcnuofl. 

Onp« Aanmor yfte*M40o jpaneKMa* cow 
ftMMoe cexTopaM* «OM0JQR 7, no axyrpaM**- 
My AMdM^Tpy ©GcPahom ww>«ma: 

0 _ 28BOO = 26800 „ 
^ m 5TrBSTT 314M5-K5 

= 1410xrc/cM* 



r *e O*. * 1 2 w* - BMyrpemwa AwaMcrp noaep- 
xHOcre* xoHrarra; 

I • 0,6 cm - Aflxna xonxaxra cexropoa. 

Tbicmm o6pa30M. yfttflhMoe A*uAeH*e. co- 
3AaaaeMoe cexropaMM no aHyrpCHHCMy A»* 
Merpy o6caAKuft xonOHHU. cocTaeaaeT AO 
40% Or. 

noAAWwaaw * ronoaxe 2 pa6ote| w*6*r 
tomhoc Aaa^wwe. paatioe 120 wx/cm , TR*yt 
noAveMHPMcoM rpy^w 2 aaepx h coeepiuawT 
nepauA npoxon GopMMpyiouie* rOAoaxo* no* 
pea c*ncwa ysacrcx 1 o6cdA*a* roach**. 
corJAaaea na o6c«AMyx> roaohhv xoHTaxTHwe 
u ocaaua Harpyarn. 



AaAea. c6pocM« A»aA©H*4e ao ny**. ony- 
craxn itOM.*>CHO»«y c ^pMwpyiovueA fOAO**o& 
2 nmko CMaroro yH8CTna 1 * coaeputfioT bto- 
poft npoxoA « cooTaeTcraeMHo rax3xe tpetwA 
6 npcxoA CHM3y aaapx. 4^xcnpyfl fto rv\&*w 
secicOMy MHAVticaTopy aaca (rVB) occawe 
•rpyam. 

rtonyscHMweoceaMaHarpyawceeAeHbi b 

10 AHamwwpya ocea^e narpyaxK. otmchbiot. 
hto nocno aToporo npoxoAa ohh cnwan/iwck 
••a no cpaanewwio c napawn. a now 
TpeTMVU fipoxOAa -Ma 35%. 

Cahww, ks«viK9A r>apav« npoxoA. mo*<ho 

15 co3A*»JTfc •ofluroHMoe Aaa^» MW ^ 8 n«APaaxir- 
seexod jfopMMpywuaft roaoaxa m 6o«fcuic 120 
ere/en*. 3 to orpaatfttfi na aenwHune xohw- 
rnw» h oecaux warpyaxay. Ow aoapacTyi. 
Ot W> aa aoapacDHMQM oc*oo* narpyaxM no 

20 fVIB. Henta* Aonycxarrv. hto6« ce aenvwiMa 
npeaucMaa 300 kH aononMwtenfcHO x aacy 
ipy6 «qnropw«6Ky«c5»ta «oMnoHoai» c $op- 
Mupyww^ ro/toaxo*. tax xax a«HiixaeT 
or*atHOCTv nopwas Tpy6. 

26 Ectih ocwaa narpy>xa np^6/m3xa«Tcji r 

9T0a afJWHMHd; HCO&COAHMQ CHfWWTi. 
TWrtoo oaaiiaHMe aowocrw a ronoaxe 2 a npc- 
Acaax or 15% Or H npaAW*^". npoT«xxy 
CHMSy aaepx Mapoa tMatwa ywrox, 
30 Cmocetwe oeeawx narpysox np« tobtop- 
hmx npcwoApx forow 2 cBMAe*e*fcCT»y*T ° 
tom, HTO CMBTua o6caAHO<i KWiohMw ycTpawfl- 

nTC*. ITpOkQAMMOCTb TlO XQBOMHa BOCCtaHaB- 

imaaerat 

36 OopMy/ia H306peTBM«B 

Cnoco6 aunpaaneHMA a^opmmpob»hko<» 
o6c8aho* xonoHMv, AK^iouaiouaMA cnyct x aw- 
npaaAxcMOMy ynacrxy rpaMcnopTHOft xoagh- 
mm Tp>6 c nwaaMfHacxMM pacuw<pHTB/wM, 
40 noAWtf a Tp^6u acKAXOctM no* pa6o«mM a^o- 
H9KMM m ftapeMttnaKMa xowikw rpy6 an^ b 
^.mpaawtaMOroywrrxa a npouecce paSonaro 
4m3ia.oTAn«taiotUHAca TeM.wro.cuenwo 
" noBlittieHMft a^axtaaHpem awnpaaACHiffl 
45 AjB^opMMpoaaHHOA o6cbaho^ xo/iomku, a xa- 
tigers* TUfip*mm*HBc*are paCuinpHTeaa 
no^wywr mApawwecxyo AOpn^pytoavw 
ronoaxy. npvraH pe6pwft i^txji npo^tWA^ 

CTBAH^HO. a Ha KZxfpA CTBAHW npoK3BOA»T 
60 nepcmcW£M*t «Monnu rpy6 tkftpnu awnpae- 
AMMoro ynaenca cwnay aaepx npn paOoMBM 
AaanexMM a fHAPa«A*r«cxoft Aop«vtpyiou;<JM 
rOAoaxc. 
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(46) September 15, 1991, Bulletin No. 34 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) V. P. Pankov, M. L. Kisel'man, S. F. 
Petrov, S. V. Vinogradov, and S. M. 
Nikitin 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
3 1 1908, cl. E 21 B 29/00 (1976). 

USSR Inventor's Certificate No. 
488000, cl. E 21 B 29/10 (1972). 

(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgtfcm 2 , a y = 3800 kgtfcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14- 7.1 ■ 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgffcm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 

mit ~ n-D in -i ~ 314120.5" 

= 1410kgffcm 2 , 

where Dj n = 12 cm is the inner diameter of the contact surfaces; 
/= 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgffcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table- 
In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgffcm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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